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A United Gtatec apace program which can overcorw the Soviet 
peyclx) logical lead in apaco is noth ecoBoit&cal ly and technically fwibls. 
The characteristics of the fundamental technical problems involved are veil 
irndaratcocL The solution of these problems await a only the implementa- 
tion of a vigorous brand based investigative and eTperioental effort. 

The nation's ecorcoy, scientific and techno logical baoe and Industrial 
capacity are fully adequate to support g greatly expanded space pragma* 

Our only c^rsnt liroitaticn is firm decision and clear cut direction. 

Current evaluations of relative over-all United Vitcte and Soviet 
technology provide £ocd reason to believe that the united States is ahead 
of the Soviet Colon in large solid era liquid hydrogen prop elicits end in 
nuclear rocket propulsion. This technology, together vitb existing devcl- 
opcc st^nraageaent capability each as has been applied tc our ballistic 
missile and space program, presents the opportunity to achieve the 
fundamental capabilities which will ailov us not only to equal Soviet 
space aeecaplishcieate out to outstrip then within the period cf tbo 
proposed program herein recomaeiided. 

In contrast to this, it la our opinion that o'ar current National 
Fence Pre-gram, even vlien fully realised, will not per/alt us to compete 
with future Soviet acccssplisluaents . Further, the program appears 
lmdeq>iate in both scope and content to pi'oducc at a sufficiently early 
data the fundoaeatai capabilities to support tasoroi and anticipated 
national space syotea requirenarre-.^ . , '-/lib iv« e::.* *5+ tecs, 

the individual pj ejecta in the existing program are of value. In any 
expanded national pragrara, they should be continued in the sane, or 
in eojise selected cases , at accelerated levels. 

For the United States to coacete successfully in the future, a 
thoroughly revised and upgraded national space pragma srus* he initiated 
cov. Such a program demands: 
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a. Katablicbmcnt of cl&a? national space objectives which will 
sufficiently drossatic in psychological gain and adequately productive? 
of eida benefits to other elements of the over-all space program to 
ttarrattt iaarcballiag our notional recourses to it* attainment. 

b. Conti ruling national revive to fulfill tbepe objectives within 
definite periods of tine. 

c. A philosophy of selective eoacurrasicy with expropriate priority 

of s^soirrees and the establishment of adequate authority to 
permit progress at the lyaxfeausi pace ivbich tc^hnc-logy win support . IT - 
is slai.lar to the approach established in i§54 for the accelerated devol- 
cprficnt of intercontinental ballistic isLs biles . 

<t. Concurrent initiation and parallel pursuit of broad, scientific 
investigations to produce the ihjfcarc -cechijology which will ins -ire main- 
taining the Initiative which ve now sse;£. 

The rcost imsediatc problem area requiring attention Is the largo 
vooster prograa. Our deficiencies in this arcs ssnb tfes primary cause of 
our Dating the Soviets in space. Booster Issprovasieivt. is the beys tone of 
any effort to equal or surpass there. It is essential for si^ppori of Jill 
i-ecoEj^ended actions x^ade heroin. 

To overcomes the deficiencies *t&de so aanifent- by our lag in the 
booster prograa, the United States rsuBt establish clear out national 
and ndlitary objectives and equally clear &33ign sent of rcspooeihiJity to 
the orgaaaisfftions which vili U^iQwaxi. the pi^grcr.. ?c. o thsic, l.t 

deteraiuios these objective*. , lx lr 'ox.- .r - ait to irssp in *uind the insepar- 
able relationship of military tsslvs to other ob jacti van in cur over-all 
national spsc« program. Vital importance sau»t be attacked to the <3tesjou* 
atration of our national technological sug&reaacy as a symbol of natioj^i 
prestige and indisputable powr. Accordingly, the military said the 
ruyciocal aspects of space su 3 t Is integrated even sore carefully than ?r. 
the past. 
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Our wta aaeat of military sotae and objectives in ujaco law 
identified certain priority tacts an follow : 

a. Geodetic location of targets and collection of Mapping data 
for llnitea war explication. 

b. AUL aspects of y^onnais&aftce and sur^tilaace ox tha cncviy 
froa cpaco including Meteorological, electronic, cosmueicetioes, and 

photc^qphic . 

c. Surveillance, inspection, aud neutralisation of encay systems 



d. ICSi early earning and active defense during to03t end/o* 

aid-COvlTGC. 

e. Surface target strides froci space. 

f. and control of edlitary farces operating =o* fc i:i 

spaco and on the terrestrial surface including the for reliable 

rsulti-chaanel cossunioatlor.e cad for navigation. 

Expert functions incident to space end present adUtary taa “ 
Tee technical content of our national space pro^-as mast « of 



a« Sensors 

' 0% crioatatlon snd cuppert of san -In- space 
c . \>feapor. teciittology 
•1. Auxiliary povei' 
e . PrqpulGloc 




sufficient breadth 



breadth tc- insure deve iopeteut cf the fuatisn&at&l C 3 £ 3 ^U'.UI 33 
support tha evstrtaal effective «ss«®Uata»ot of tfee atove 



the foi 
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f * Ke -entry and precise recovery 

la order to make the boat possible technical nation of an 
accelerated and sinpULfiad space pro^rsra, the then Air Research and 
Development Coacsmd last fell convened a committee of scientists 
particularly qualified in epac 2 «ad. missile aatters to make recoraaeads- 
tions .concerning a national space effort . This committee has recently 
completed its work and has contributed a valuable deep look at our 
future in space* The views cf chic ooinsiittea in large part support end 
substantiate our own views and recosmandationc . 

1’c have the opportunity inn? to achieve several dramatic firsts. 

Tor enable, a ohart tins still ressains to wake the decision to develop 
the boosters and payloads which will piece a can on the scon and return 
him to earth before the Soviet Union. 

71-o program. proposed in chs following pages outlines a specific 
plan of act5.c-a for the Rational Space Program, the early implementation 
ox which the Air Force considers to be essential. 



4 



f g m? 




A. PiftiiAKgrilA L SPACh CAPA'dlUTlcS 

1. HQQS'frflS 
a* General 

Today the '.-nited States depend a for space launching upon 
ballistic .niesiloa with rccdecfc performance oppor sWigeo* The largest 
payload within our capability is 5,900 lb in a .>00 nils high orbit, Tho 
present national progra* calls for devolopramt of the Centaur stags for 
use with the Atlas fissile, and the Saturn Program. The At Is 9-Centaur 
vehicle srill p’oviio payload capabilities still inferior to demonstrates 
Soviet launchings. Tno Sat Mm program: is the only development effort 
to exceed present Soviet space capabilities* Careful analysis hus shown 
the Saturn vehicles to be unreliable, expensive and operationally unsuit- 
able for -military applications, in order for zh* Mr rorce to n-.sxt its 
dafer.so coiigations in space iz must have adequate launching capabilities, 
i'ho needp for such capabilities have been studied in depth and in detail 
over the last eightdon rnonthc. The program nodded to wet tneas objectives 
has Ufon fa^aulntcsd ar.a i.t io presented hors, 
b. iltftii II - thariot 

Iha* launching capability of ballistic missiles can be 
extended ’ey development of a new high-ener^ uppar stage (nicknamed 
•Shariat) to be \itnd with a slightly uprated Titan II- A proyrara was 
recently inilia tori fey the fJSA? for dev^ejcieijt of a fluoririe-hyararins 
35,OOC lb thrust angina cni table for tills purpctjy, Tito Chariot will 
double the At las -Centaur payload for the critical high eliitu’s satollitc 
iTiissions ai>i 1Q.< moro for the low altitude *it±5sio; ? 3, »irU can be efficiently 
used on other rocccaanded stages discussed later with f urthe? » ^vload 
increases, decauoo of existing performance limitations and ftavslopnerit 
deficiencies in {foiled St* tea present upper stage capabilities, the 
Chariot la required for natural growth and i-uprovfeSRftnt in our existing 
reconnaipaar.ee and military ctmruni cations support systems. Istizsafced 
coot for this program is 157 fcillion collars from 1901 to 19&4 deluding 
four test launches* 



c. Largo Booster- Program 

for payloads beyond tho capability of I'itan II - Chariot a 
ri«w boost-*:- is needed. Such a booster oyotem »niiQL provide adequate puy^ 
load capability, reliability, economy* operatic flexibility, and tl/nely 
availability. The types of oquijynent needed have been investigated 
thoroughly, ihir* investigation lias review! development prograss now in 
px-ogi^sa ao well as considering rev techniques no* within our graap. 

Phis roviev has shown that decisive application of new 
techniques can provide & significant taproverjsm* in booster capability 
compared with present devclopioent programs and plana ir. the current 
national booster program* The new techniques c/m provide booster 
advances as significant as that of i&nutesazi over Atlas, Titan and Thor 
in ballistic missiles. If a decision ie now sjaae co pursue these 
p mousing »w ideas, the principal need la for Judgment c&nceniing how 
long pressnt progress should be carried in parsJ.l-.il until the practicality 
of tho now techniques have been proved . 

These techniques permit boosters to bs developed which stress 
simplicity and reliability* for example, only one liquid engine per stags 
( compared with & and 6 for Saturn stages) and cepsiirience cm segmented 
solid propellent, rockets for first stages . Such a ays tom ninimizae the 
total costs for putting a series of payloads of various siees into orbit. 
Versatile cowiponente can bs achieved so that a few bdsie stages ore used 
for a (rreat nusbor and variety of missions* thus greatly simplifying o\ur 
boost or program ic the decade ahead. 

The new booster a wovJ'‘ soke use of seamontou solid propellant 
first stages and oxygen -hydrogen upper stages* Recent theoretical 
analysis has shown the superiority of this conbiriation coftp*~r$d with the 
oxygen and 'tP~l first stages now in use. At uypicai first stage burnout 
♦jpoode solid propellant vehicles aro significantly cheaper thur. o/ygen- 
iP-1 first stages. It has been found that the relative V oasl> -ns sii*. 



first solid propellant rockets fit conveniently on the sidos 

of the bulky oxygen-hydrogen second atage. £von soro important, with 
this arransesvant tho nuabsr of solid propellant segments can be selected 
to provide the sivo of payload desired. The oxygen-hydrogen engine is 
froo to at&rt when needed without the usual otaging sequence problems. 



dcjviaed in the course of Air vorco studies* i'bo.v provide a virtually 
continuous payload capability froa A100 lb to 23C,COO ib in low orbit. The 
oxygon-hydrogen stngoa are doeignated /», ;f and C. Stage /. uaos the 200,000 
lb thrust J-2 engine recently under development. Stsgc i> requires s now 
type of £CC,GcX> lb thrust engine which operates effectively at sea lavcl 
and also in vacuusu Stage C requires a 3,000,000 lb thrust engines which 
can bo developed with tin aid of data obtainable fro:* a reorientation cf 
the ML engine prorran. Clustering of stage C entires could increase the 
payload potentially to 700,000 lb in low orbit. Sensor? tad s^lid propellant 
no to of largs sis# are currently under investigation in several pieces. 

i'xtciRsivo expansion o f this work would be needed for tho proposed progrrwr.. 



shown to be outstanding, figure 1 presents a comparison of costs for 
several space launching systens, both existing and proposed, The stepped 
line labeled Phoenix eyftte^i is for cha proposed vehicles, ft will be 
noted that they are very “inch cheaper than the complex .Saturn system and 
show soac luiprsvsuent over tha At la a- Centaur uad Atlas-Agens where the 
ballistic .'ilseil^ pro.gra^ absorbed aiiCft of tiio d«Yei.og&anL cc »V* Tfcs cost 
coiaparison for these caaoa was *nade by tfic land Corporation. Cost data for 
the Aerospaceplane cs30 which appeal’s co&pstitivc on the chart., vraa tslcon 
directly freoj Ccrtvalr analyses and the system roquiras ~ajor technological 
advance o to be realized. The lino labeled F.jSS is froa an Air r*orce 
evaluation of contract. or proposals for a recoverable booster spates v#hich 
ia also further in the future. The line labeled ^rhoonlx Inlistabl? VTliig 



a eorioe of vehicles v&ich exploit those findings has been 



fhe costi-effeotivorvcsa of the typo vshiclas proposed has bnen 





;t 3 C&vary ri is for a re-uc*ible adaptation of the r^co.*ix.eRc*,cd booster system* 
Recovor y \ is found to ineroaco the cost for the proaent state of the art, 
but i.'Sprov^'Twnto in high temperature master laic could nake this approach 
preferable in the Icy payload region* 

fo^ethor with vehicle etui ion, th* .*ir i’orcy h«o investigated 
meens for solving current problems in la unci; stand utilisation* A :v^thoi 
cf iiuc-or vehicle as stably a*'~ checkout has boon JLcr/Ifiua which permits 
reduction of lh-. tit:? a vehicle spends on the launch p:;d to lass bh-an a 
week. i\h cstre-jly officiant launch facility can be construe t«sU «dng 
these techniques* The new v«h;--lc aesigns arc particularly well suited 
'o uhis typ; of operation. 

.jcploitatior. of tncss. saw poealbiliti^s **Ui »>uke uso 

of prograW 'already in existence. The J-2 sagirw, r*o*j planned for the 

d-11 stare f would be used to full advantage in tns r. stage. -h-u 

proau r iC program for l&r&e col id propellant actors t .- i.ne.uC'nan a-.* a»i 
ex&npl*, will ask* diroct contributions to first stage <Sev«lops*at . Testa 
of ?-l engirt.: components using oxygen -iiyirosen propellants *«mW contrib-a* 
to stage engine davslopsierit • 

*o reduce rick, Uevclopnoau of the F~i online should os 
accelerated to a* availably for a. booster staga ia "he ®vcrvt unforeseen 
difficulties delay devslopaant cf the Urge aoUd motors . 



is initiated similar to that which s?vs this country tn-r Atlas -an. *nor 
in ,1 very cc refrnse* tiw scale, is as follows: first Hisht af A 

in late 1963 , first flight of the S stagy? in 1$£4* of A 
solids in 1963 and of the C stage in 1965* ^r-^aceu in another *«*♦ 
psyio&d capability in low orbit would he 20,QCOl in lvH, 52,0-TOir ir * 
sVl,Cr^ ir. i#6, and 230,000,? in 196?. me costa for this program aro 



<*. Soariary 

7 :l * scheuulo, which woula be achieve if i cc^rrvncy oregrau? 
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rising Che specific actions needed Co iaplesont th» 
advanced booster prcsraai: 

(1) >nront de\re.Iop:snu of & Urjc segmented solid 
propollant ^otor, for first stago applications, in otjoctiva .*ust be 

the earliest possible desjonstration of operational ou; tacilitv for a..- os** or 
application - 

(2) iDAsdiitc development of cxy ’<■ - - ; ■ /■! ro ij - 1 ' 3ta.£t - 

for use with the w-2 emjizw* 

(3) initiation of a development program for the ':w 3 X'0 

lb thrust ota^s oxy gan-hydrogen engine' a sin g eciviiricmd Ceciif5oio,7'' * 

(4) Start 3tsgo f: development as soon as th£ engine 
ha 9 beer, defir.ee. 

(>) Adaptation of i v — 1 engine; cor.poutntsj to testing oi 
o^'gtfn-jyXL'rogsR propellants .it a si.-e level o££*ii carlo to one 3»dG0,wu.; lb 
thrust. stage C .inline. 

(6) Acceleration, of the 1-1 development in 

parallel with the solid rock-mc r-otor prosrwK ai «Ins toward a date for 
deciding whether the solid Tiotor program will provide the desired first, 
st a/;e motors in tia'i for flight t-; 3 t. 

(7) Since no other promos-; now **-sisv>» '-air. tain tha 
t-oCirr: - . vehicle devalopsent int-il tbv adv®r.t5-wi *'Ohi . ; .--- -hars* v satis- 
factory operation* 

.uclear £ua;;ss 

iuclcar heat-axci isngar rock-ass are ~ : .ot no* iv * »ich 

advance che«ical rockets for first stags booster application .however, 
these rockets show proviso in application as upp-r s-a^so, * special. uy if 
vary hi^i final volocitica are qaqulred* 

for example, a unclear heat-axchss^r stag* dsaiarod for 




transfer fro* satellite orbit around one planet to orbit around another 
ahovr attractive performance advanta.^a a a coir.pa.red with a chemical 
for this purpose. 

2, 3PACS PAfl£AD S-^CWM 

"•uch gi'uater capability to r«> cover objoCuG iro^i orbit and fr<yn 
dcop space io required* Specifically, we need to increase tao reliability 
with ‘which we can recover, wo ncad to roc over with mono uy o r ab It? vehicles 
capable of airplana-type landing at prs -selected fields, and wo nofcv 1 to 
recover fro-:, higher opseds than thos~ now bein^ usea* There «rc 
uovcral approaches vo ^,-ct *n£ thuoc requirements. :bawir>: during reentry 
can bo withstood either by radiative systems in which the hsat is radi- 
ated away, or nlx-sd ablative-radiative dssi^ps .in. which part of the heating 
vapor. i^c-o the surface in a progroaoivir 'tanner* JSnio vaporisation absorbs 
a critic, il part of the heating and shields the tr.ierlyir.jr' structure, ruro 
radiative systems can either of fixed structure suer, as ^yna Soar or 
can be inflatable structures of wire oaah type with suitable coating* 
hach re err. ry technique nas advantages for particular typts of operations 
.v*ia Haile lions fox' other purposes. It is expected that 413. «lli fira 
application in the future but for differenri sisalcns. vigorous develop- 
-aanu of each is appropriate now. 



data vdSros; ilrectly fro-n Atlas ind Titan reentry vehicle flints. I'his 
is supported by ca,.va data obtained ir, electric ai'C wind turn*? Is and nyper- 
sonic shock tubes- 

Id.tt.le or no date is available above the ballistic iifmilo 



provide reliable desi.cn data in this re glen. A tread theoretical ar.u 
experimental pro^rasi in the areas of aorodrruu'ui.cu, structures, cynai/iics. 
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cowunicatione, <i*at protection systons, *rci test facilities i* urgently 
required tobbtain data for reentry speeds *ip to 4$, OCX) fpc. 

To provide data on a issanin&ful ti?ne scald, support in ft around 
research and test vehicle design must be initiated as early as possible 
in Fy I 9 C 2 l-iidii’/.c U out— scale vehicle flight in th- 25*000 to 35*200 
feet/eoconu spied range in aid-196.) &nd subsequent flights at two months 
intervals thru 396-1* rail -scale vehicle elicits can to-gin 1“- 19&» 
continue at Uireu •nonthc intervals-* rl lights :lil tnc .i 'j % 000 to 45 jOOC 
fcet/ceconu re/;ino can logically follow beginning !/♦ early 19^6 with 
nub-BCali vehicles at tut? rtonths intervals* Si-iiiarly » lull- seal.; 
vehicle rliivito can start ini ate 1964 progrre'^-a at uhras r.op.tha 
intervals- fhor-tfgena and Thor- Able- Star vehicle a '.fill be as-r-d initially. 
?o isvcieuc-iit this c?rfort, -:67«0 .million in fX 1962, arxt -140 • 7 '.ill ion 
in ?’)' iv-Vi v/iil be? required* 

«'.i, advanced technology program In expandable ctruc-ures has 
been prepared and should likewise be implcssncsd ♦ f.~4 i 3uboroi*al 

flights u^lTsp i‘hoi* boosters in the latter part of iy - >2 could be achieved; 
also, ciirsc orbifcal flights on Atlas- during : Jw second and third quartern? 
of 1955 are poBoiblfto Adequate supporting gnourw reoourch -and this flight 
protfrr.m »f ill necessitate -:»7 million of 1962 funds and .9*5 million for 

?r 195 •* 

r*w i>yr*> S&Tir Stop 2 program will provide useful us on as a 

research vehicle in support of nanned r cent 2 y tsenniques. fo bo of 
.■aaxinut y&iUc, however, thu flirhU schedule saotiid ::<■ cccela ‘*i;ed- 
Colal costs for Step I of the Dyna So?.r program should re^ni;:. essentially 
unchanged t cut acceleration of the flight sch-svUilo »*0uid o rtc.re 

funding in oaj-lier years. 

honlesvouc developments are needed cu advanced orientation and 
positioning cystems, systems for closing and in t*.;r locking (making) ^ 
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techniques art equipment to permit th. capture ami recovery of 

uncoop^rativo »4t*llit©*« 

It is proposed that develop*^ of those added capabilities bs 
nc< «plUhed within the Saint program. ?our additional Uvnehos will 
accoaodaie advanced roulaswus technique demonstrations plus ***« 
and fuel transfer development and demonstrations. !»*n» of the ^nc ? 
associated with the development of a rendezvous capability, the progpan. 

«ill be accelsratcd to provide for the first launch in September 1962 

instooU of the current V scheduled ! J Arch 1963- 

fhc participation of sxmnod space rondesvous will facilitate thv 

final closure and docking and esse the requirement for sophisticate 
electronic and optical equipment. Hannod imrdsswvs U 1r. 

association with other tanned flight objectives and «th 

4 saa-.ad rendssvous demist ration sOwdaled for *UL-V#u as on ertansion 

of the Saint program* 

ThA schedule foe development of Ww ror&fctvour- technology ark a 
funding for those developments will bo contei under the faint proems. 

!,, stwrv. rasa? 

as significant restrictions in payload capability haw, to date, 
’aodiatoa seriously against adequate conoiieratioas ..etr.g to 

potential useful ness as an integral component in space vehicles regardless 
of their objective or mission. Ibis negate approach has resulted in * 
*>« 8 ori*« lack of a uaU conceived. S»**S«Art or* •" sf 

opaco Mrtogr end r-icim dirtrtM boards valid detsminatior. of «t*« 
needs, tolerance and performance capabilities in even the tlrrt 
goner at ion of orbital vehicles with mission ti»cs not swseaiuc >? a *? s * 

A conservative analysis of Soviet space biomedical achieves during the 
paat year would indicate that our own capability in lif’ 2 ei.npcrt and alU^ 
componentry is at least 3 to A 7«r» behind. Out of 39 l*. 3. «»W1 
mwht«. no adrtte turn been flM. la cacparUwa, the Soviet* began to 




accrua hard life science data oji thoir second orbital flight in i957 and 
h»r* fan biological apocliaans in 6 of thoir 12 orbital flights. It 
follows therefore that attain.mont of larger boosters and significantly 
increased payload capability will not of itself alone bring va into 
serious contention with tho Soviets in fsannad space flight technology. 
Ihcrsforo, unless a broad-based program in applied bioaotronautica 
research and advanced technology be vigorously prosecuted on a national 
basis ur.dor oirtgla oonpotant sanagemont, tho full osploifcatior: o. 
rapidly increasing payloiixta will not be realised* 

Primary objactiv. s of sued an adequate bioastrcnautica program 
arc well defined Croc an objective appraisal of the critical biomedical 
factors ir.pli.cit in exposure to the apace environvsont and are coapounded 
by both duration and distance from tho earth. Of immediate concern are 
the following, (a) reliability of an environmental control oynton which 
eloaoly duplicates the normal terrestrial biosphere, (b) &ici;uacy of 
coKKinii eating subjective and objective evidence of tho viability and 
effectiveness or the huean component, and (c) development of protective 
devices and procedures against vshieulsr-yvoduced and, cpace intrinsic 
hasardn in the form of dynamic forces of launch, maneuver and reentry, 
weightlessness, ionirir.g energies and space debris. 

ijctrapoUtior. frea current bloaadical kr.®dodge plus grouni-baacd 
Simulation can provide reasonable unswaro for low altitude orbital flights 
of 21 hours duration, beyond this, there is no alternative but to carry 
out a series of animal experiments in spaso v articles to provh e answara 
for the two moot urgent problems having great influer.co in vehicular 
design and useful payload: no-tely, (a) shielding require-re-nts ttainst space 
aabient radiations, and (b) tolerance limits by tin to welghUeasnoes. 
Neither of these potential hazards can bo evaluated on ear*-h. 

A flight test program designed to obtain the information outlined 
above calls for a aeries of 4 Thor-Agen* vehicles carrying steU prlaatan 

Xi 
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Into orbit for poriode up to 96 houro in into 1961 and 2962, .-oIIovIji/J 
thia would bo usod a aerieo of f > Atlas-Agena vobioloa carrying larger 
primates and exact prototypes of advanced bioradical componentry \rtilch 
Tfould allow penetration into the Van Allen t»o\ta with flight durations 
up to 7 to 1C d'riyao 3* 1963, valid criteria a/A reliable cewiponontry 
would support tunned orbital CliaJifcc to begin (196.1) and proceed (19&) 
to ivaniiad cystem rendezvous, inspection and docicinn operations, intimated 
coots for this any- lal epneo flight program would S* *15? -million for 19-62 
and ?? 1963 * 

Progress' in spac- 1 systems as in cahar -tliitary syateas depar-id 
greatly on the quality and quantity of the applied research progsaa. 

Losing back- 10 years we can recognise that in 1951 »* didn't have 
thermonuclear weapons, we didn’t know about the Van AUad celts, mu 
didn't hare inertial guidance good er.ougi for 1C.'«'3, ire didn't Have Urae 
thrust rocket motors, transistorised ftouipsant or Uaasyesteb sandwich 
editorial. These advances were made in part boCouoo cf applied rceoarCjl 
prograss in the early 50* » and havo, of course, beer, used to achieve U»e 
dramatic progress in weapons orateas which has lad to 1 CSS's, Ti^'e, arc. 
aeon tc operational iiSk's -ml space systene such as Sanos, SirtiUrij , 
our sar-ftbilitios in 1971 will dopond, in ■***“**» on tha applied 

research program w« have now. for aKaapls, » new device, the User, is 
bucacuog practical and noluo prcuisc fee cricg 

cation links and -yUcal w!-tt - 8««h "radars" ta? havu application to 

tracking IOTP' warheads after baroout, thus paniitting aid-eourno inter- 
ception. There now appears to bo a possibility of product^ a fusion 
reaction expLoaion without Initiation by a fission roadie... if realised, 
this would permit very snail, light boobs, sot only wwd this aate 
changes in weapons and in the NWt« built to carry weapons, but raight 
also have a great effect on the Orion concept of a nuclear propu-Uian 
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In which & ooriva of tttall explosion* propel tiio vehicle* In 
addition to thio ccncc .pi, there aro other are** of weapons and weapons 
research which cculd porhapa bo exploited to produce weapons 
aoro suitable for apa^o applications- It ‘W well bs that a combination 
of air-breathing and rockot anginas Kill permit -iiorc econo-idc and atoro 
flexible? spaca eystono than if only rocket enginao aro used- Studios 
need to b-j -.acti.' of the advantages of various combinations Including t*v* 
liquid air cycle engine, turbo-nuajeta and supersonic burning raSsJotG. 

Ibcse studies should then load to a vigorous appli-ai rofioaren program in 
^nis field, t-sw sl'.p»iOtvra3 techniques for equipments to be aose.ifclsrf in 
space Kill no doubt be developed and there will iv; further advances in 
.7^ tu rials, perhaps exploiting such concepts t.K: * J wh.i3kero ,f , iUvz 
ar.rands of .-rctcl in pjrfucs* crystal for- of greatly enhanced strength, 

Tnis category vo also intended to include inere*. eeo in fasic 
-'.cceareh.* Over tfcs tan year period under consideration hero, -~ors is 
an oxcelluni chance that new fundmntel knowledge, derived f*aa %sic 
research car. *sterially shorter, the ti**? required to achieve of 

our goals- for this purpose, ve propose an increase of ’:12 million evar 
uhe. preoent fV 19o2 bulfjat , a further increase of >lc .million for F! r 19fci# 
and cost of living increases over the rest of thJ year period* rhsce 
increases arc included within the Advanced TocfcnologF - Applied StGsarch 
line ice>n« 

rj-. scansion of the advanced taebnolog? - applied research pr ograa 
applicable '.o space is rocarev.erviod. fhis expansion, pins the iu 'ruatsh i:. 
basic research -mentioned above, would be fr*n a level of i'll 5 tiilUon to 
e359 rdllion in FT 19^2, increasing to a level of .700 million Iti ^wor 
yoara- 
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B. KHJtm SH& PBQGRM8 

1 . SAmim 

In the aa^eswoent of the national goals and objectives of the space 
&#£, vbach we nre just ottering, priority rrilitary tea&s have been identified 
vtifeh ore oosentiol to achicvocssnt of the nntte&al goals* Sftose etts^o are: 

q. Geodetic location of targets &vi collection of mapping data for 
limited war application. 

b, Ail aspects of reconnaissance and oux^illcnce of tbs cncnjy fresi 
apace including roteoralcgicsl, electronic- casasunicaticr *, end photographic. 

c* survciilenccj inspect icn, end jieutrelizatlon of ensiry uysteas 
in space. 

&• ICCcl early t/arnio^ and active defense- during boost und/cr 
aid -course. 

o. surface tar^t strides frojs specs. 

f * Caunand control of flUIitary forces both in space and 

on the terrestrial surface, including the ©cans for reliable BUltleasnsel 
ccasTsicicationc end for nsvigation. 

g. Support functions incident to apecc and pr^sesxt jailitery tasiss. 

Each of the military satellite system Hated belcra have been 
evaluated in ters-3 of those tas3sa tf the lapaet of recent events, and the 
Gardner report. In this respect, tSre 153A5-' concurs in general vrtth tbo 
reccESseralstions regarding infoimtion satellites. She programs to icsxlc- 
Jtect thoae are undei v nay end dev 3 lopas>% picas vail rs rrib^rted la vbo^ 
arass requiring uotio^ » i’riHsg eqk? definitive i-ecci^endatiahs, iv 

bos been Geienaiaed 'that all the progress listed belov? should be continued 
and that no change at present is required the prog^cszifc-i iTtetiiij* Q&© 
documents outline the present reccasonded progmsa end arc lifted far 
reference but are not included herein. 
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LATEST APPROVED OR HEO&CXEED 
FSOORAK Dflcagg. 

Dcvelopoiz& rioa# U August 1$^0 

fravslopoest Plcwi, 31 tSarcb 19^1 

Devclopoeia FOas, 29 Kows&sr 19S0 

3 ec/Dsf tfciso to S&c/Arx$r-Ai? Pores, 

15 septodbei" 19 &> 

ABPA OrJer to Cepcsrtc^nt o>$ tUe Bswy, 
August 1$£0 

Sec/Dof t&ma to Ses/Alr Force, 

10 October i 960 

Tri -Service Aoat Secretary (S&>) 

Ltr to I 282 S, 3 ISovombar 19 &>; 

'i asi? (U 33 )) Costrect Go. S^l£ 95 / 

Aast Sec/Def (C<a 2 p) Ltr to Bureau 
of Btadgst, 9 December i 960 

DVUA. SCAR Development P 2 aa, April 

VEL/1 HOTEL P2V3lajES3ct Plan, 9 ISoI 

Tos funtecatal capabilities i&ieb tm& teen preyed oilier in tbiu 
paner and the progrsin of applied research and advanced tec&aalo®?' &r;. Im'gz 
sad grl ssr ily directed toward i^icvjjiQ our isUitary satellite ^yetec$- 
^ tbasa daveLopsnt effort* bear fruit, fc»d as ths edded iici^t-carsyins 
capabilities! of our reeor^cdsd bco&ter becoGssa av^J. 2shla 7 &e tiecendouw 
flexibility for is^revieg our military space eapabiUtioa and acccsrOiolUnc 
the military tsoiss listed above vili bo Iwcrponsted into our existing 
riilitery satellite program. 

2 . gam 

•ifec: BMJBI progrssi tea biin .-nwiented to to-^-apbrisise system dc->l*i> 

and to place individual projast es^ic os basic TC^ureaBiit end teetotum) 

under Integrated progr* Esnce^t. 1 he coating prosraa ob^ettve is 

to focus advanced rasesreb on tea orbital defense probl/sa and to pro»i<k. 

factual date necessary for dc-tsKteation of ayatea feasibility wittia 12 

to 13 icoafea . Tte area of prlEery study will te directed te*crd dsfnition 

cad oolutioc of tee core difficult problems of detection, intercept, decor.- 

detects end till ~~~ *» «* 

concept. Sfcia reoriented prograa i» in eeteral esrseaen 
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recaaaaodfttl&ft of the Gardner Caasittoc report* 

ARPA vill be requested to furniih |8<3 wOliOD ?V 19&1 fund* and 
430*36 wiliicc ?I 1962 fuaia In order to i^q>lc:acat the reoriented prosit. 

3* §£22 

U;e SAER prograo urns established to develop and deussaetrsfct* 
feasibility cf a prototype inspector vehicle capsids oi’ ccortitcl rentes - 
vous with, sad ixapectica of unidentified satellites. Tee approved pro grata 
ners induces four feasibility ohota beginning in 'larch 19&3> study to define 
tbo complete inspect or ayeten, end development of lang-icod-ti; cc tro nents 
for tie ays tea. Coot to estimate cl at S&Uj ic&lUon including £ 62.1 million 
in FY 62. 

Xt to reco^ZDer^a that SAIu? be broaden'd in scope tc provide a 
general progress under wiilcii a variety of rendezvous development end te-vt 
es^rixocnt^ will be undertaken deeding to canned rendes vcsjs capability. 
Additionally, the first rendezvous) espericent will be accelerated eix 
oofiths in time to Septejaher 19 o 2 . *!h& revised prcgrsja augaants the 

rondesvens es^perinenta and additiasqUy includes demons tret lea of fiujtosaat&l 
capabilities is docking* fuel tressfer, and station beeping during py 1965* 
Fli^rts 5 cad 6 vill bo utilised to incorporate iE^roveEsnt 3 la the inspector 
vehicle ouch as hot goa control system for extended station beeping, 
operation in higher orbits requiring extensive orbital plcne changes, 
iflGtellatios of advanced {guidance syotess and testa cf added inspection 
3 ©zisors. 5 light makers ? end 6 vill r^rri^*: clsf.nre j.dtb a vtzZ 

either a feel transfer ^essassatrBtii-.., or a capture of & torgat satellite 
oao its subsequent return to earth* 

Ifcese techniques vill provide essential stepping atones c \ vivo a 
r«onnaisaazice and offensive capability against hostile cstellit^s. Audi* 
tioRaUyj studies cud syotoua analysis will be EoSertaSseo on r^a-co orbits! 
Intercept. Intensive planning is under vcy on oocnsd rerdesvo U 3 directed 
toward deaocstratica f limits in CY 1 $ 6 H. 




The Irxrca*« in the flight teat pro gr*& froa four to eight chats 
i* in caRcert ::ZZU 9 sad rtapoojiva to, dertirwa «aqpreaacci in tho 25 August 
i 960 awor&oduo to the Air Force fra* 172 R&S sad ccmwxto in the Gardner 
report. Sfto adiiticool program croata ore $42. & adllion dollaro for a 
total VY 1962 expenditure to $ft.5 teilUOD. 

4. iggEOBCLOcacAL xattaimcg sAimira system 

It i3 recoanendcd that approval be given to the USA? to proceed 
on en expedited basis with on inaxpo asivc, limited-purpose, tcuvologic cl 

oatellitc involving a Tires -type camera asd the Blue Scout isunc*' vehicle. 
Tfcio aysten io in direct oupport of the S.A153S recc nn&iescnco pregraa cud 
vculd provide current accurate deed cover date of tbs Soviet tfftion* 
Additionally, the testing of improved 3pcice-to-erowid eieetyocic date 
trc^Kaniesion devices will be undertaken. With isEiftdi&te program 
the first payload would be completed by January 1962 cad launched appyesri.- 
aotely cue month later. Tbs second launch with disproved Biua tiecufc third 
sad fourth stag* actors and improved poylcea ir* progL^sscd to he launched 
is sid-CY 1962 . Launches thereafter could co mads cn on gj required to is 
and have been progrxsraed at four to oix months intervals. To isplerrsr.t 
thin pregras, approval iauat be cbtclixd for expenditure of $ 1.9 sillion 
of FI 19$I fuedo sad authori«stic& provided for $14.0 million in FY 196 S. 

5 . ES3IP M ALT TLVD5 ACTI VE COl^Wl^lOH S ASiXLIE SYSTEM (MftACS) 

‘die t&ited States at present has the capability to provide the firot 
uOrld-vick? telephonic and tci»*Y<!*ioa service uti)?zicg satellite • . With 
flarlaum effort, opevntf^ssol treeo-A services could be provided by 

April 1963 followed by worldwide oervicc late in 1963 . If accct^liafced, 
tte program would tore a trcsecdcusly favorable intact on United • ' vstos 
praatige both due to the uegnitude of the ochieveBant end its u^litariaa 
nature, foils satellite syeteo would use existing launch v^hf-lea (AELAS— 
AGEStA.) and is contemplated cw a Joint industry/ (££Z))/33£F venture . 
Cc«aunieEtijQs coa$cc£Ata actf ground stations arc already under d'v-vmlOTssnt 
and construction by industry. 




SUSBflT 

H* UoAf coasidexi such a profpr&a to he in the national Intermit 
end coaaettda COD cow* lie rat ion of a prograa vrith & target date to achieve 
tr*aa -Atlantic service in Ifovcaber 1963 followed by vorld-vide service lc 
©» total coGt of auch a pregraa is estimtod at $203 rgjlllon 
dollars, a large portico, cf i&icb aould be home by icduatry* 

Kve is^lcsentatlcn of a ^oint IXJD/iedustry venture in a c<ami^lCG- 
tiooa or on raiaea the specific question of vhich govcnaKint agency should 
have the responsibility for the estahliihacat end continued operation at 
a satellite aotvorh. It is neceaaary that the early eosigoDecr of responsi- 
bility for operating ouca a ays tea be Given to a a ingle organisation* It 
is clear that the Department of Defense possesses unique- capabilities to 
Gasuae this task* 

6* A MMCHfiL 083£gnVE 

Sis space log existing botwsca tho tBSK ecd the United States is 
due in large part to failure to establish a efcorply focused national space 
goal and ciefer-ctrfc assignseet of responsiMlity for its . Ifce 

exploitation of fuadansetd capabilities in large boosters, recovery cod 
re-entry, recdosvouo, and sani^d apace flight will provide for military 
apace ^qiuiseapzrfca during the nejc& several yaera . Siey ^/ill not provide 
Sar regaining ci^treaecy in apace ejq&loration unless a national space gcal 
Is established* Such a gpal smst captr^ro the issgination of the world. 

It must be worthy of the technological potential achievements of this nation* 
A l unar Ibqpeditiou pIstl, preidLoa^ly ^p.*nved u,? a part if the ifoiSr’ 
Study Becxttiref'aeirti pret-raa* will ao:* r - "ce ^ailahls in detailed dorelepEeat 
plen fora* SMs Air Force investigation of the fesaiteUity of lunar landing 
and return began before the first sputnik and be* era tbs establi- rJ-tsurt od* 
tho NASA* It has been under way since that data with a ccec ent:-c£ed military/ 
industry study effort.. uks prograo is designed te gather ery^rcnraeatal 
desd^n data, develop a lunar transportation systsa, and xocunt a toar 
c%pcditi<Jo. It la divided into disc pkwoa. 

Rinse I: Lunar Probes 

Phase II: Lunar Grhlts 
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Soft lAaaAT LUttdioS 
H*ce IV: Lue*r L*w.Un« Return 

Phase V: Lunar Tramsyort Vehicle Dov^lcpcxut 

Pl'AT.o VTs Lunar Sspodltdca 

Tla; first four tihiiseo cf thin pregres are .irasttcefi ar»J cc=.nxat 
priwtrily of ehteintns ths ejwU-wasmtal uca jfcyvicol chwactfirlattci 
cf the lunar surface c»S cls-lwar space. J5*se Jtes*s **» necessary t* 
preside i»-ic inforcatlen tefora final de,.< S e as>H ccrrntruetlcs of a lunar 
teaaisg wMels. The EM5A y.MacaUy V:*-- ptesraa- uwter ^ ***-' 

of thc«- rr.^vi^JS&Kfca- 

.fifth ghoac, lu*xar tmnr<pcrt vt:hi<:?- dowj..-psnt, -- ^ 

ts tt-..- -. 060 J- osjMdltJcr.. Preliaiaoi-.v fic.ign i*- unter «*;» f'-r a lunar 
twawport vehicle cwwlHtiar. f ts* rsyKvatls - a wsr** lunar and 

a wr«a r#yteno. The newe liauw wlo*d ecntUti -.t a three a* « «tsy 
vehicle, n lunar laaflins stase, and ft Ittwe- i«*afi-iss'-jte©>. It **i0« 
rj-u dr- vtica felly fusled a:*'; *swt ‘as. <■'•■"' =t'-« t-.. *■:«*» *.v3cciiy. 

The esaneft re-8etyy vehicle tfeicU rtten-v..: ftve. the »vs* ’<-#’• 
apprSKitrteiy 20,000 p-nwie. It Vi 11 fe* sasahlo i! ' »V.'c4yr4xc.c rc 
catr;-- int. the earth ‘c stsossisew uv.l ocmnsticral scalihs- 3y -’•- iiE S fe - 
V B»i pnanc Uasjehins £y?ts*. and Lunar tnanUne Staga, the cars', efi-svtsa r.»a 

Sciiwr Uf„cs<: yoana.-. r.f usolrtc p.sytoai ts ius lunar aavfwe. 

A- a. rssu.lt cf lunar Trsitipcvt V*hic ic risvai-itssat, it -*- 

jo-siWt to whieve hi&hS., r'^gaificarx %F«s Svccff'eixS *y, 

Unite* State will .isott^Jish t: » ^o' Icrisa: 

t&r.tjsc Circaaiunar ?Il^it. - _ 

ftiuncd Lunar LcitS'aa ca3 Saturn. 

The Eatabl latent of a Ucsar R^eaitlor. 

•E-s dsvelofaeat *f tS» three -nor. lunar vehicle an: the var*e S*e5ca®» 
ulil ** pr^idc a capauiUty to ecutt ana rc.u^Iy a laxr action, 

htt al*c tttor s^M capahlUtiea nueh an sircuat-Sirn or Vtw mc^t, 
orbSt/Sl r^^upT>ty> and caaii^tes^c^. 
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■B* technical » 4 i«ees to •c«**liah **» Utti™** ta9i 

^ frort* * atriklfl* incre«e in **r fu^nfa *P«e «»«“«“' 

A bur written ** truDOulcu, signified «* *• aac^Uah- 

Mat will provide, *3 o MX cot, ***« to weewpliob the notice 

defense wiuaion. A clearly stated gPai *n pewit °* v * CtCe * 

ba «**«* ft« the worX pnwsuy W*«r W ^ *** eed WD ^ *U1 

provide a challenge to stteuiate our efforts- Specif IcaUy, tbc Llwci 

BqmitioMrr J««w« viU *>**“* & tochnclosicel and *> 9 r«*«» to» 

for: 

a. Homed explovati' n of the solar syntax. 

b. deration of unilateral Soviet spew ej*uw**w. 
e. Possible strategic eilitary capabilities. 

n, follow actions are re**** to initiate the 3wr »n«W> 

8r /i to ®>et reccaowafl®^ dates: 

a. Establish the lunar Expedition s* a national goal- 

b. Assign priority. 

c. Arp^oiat single isftr^S^' 

d. Arrange for total national support . 

4 . ^ fund, for Iwsar ^port Vehicle eed U* Be****- 
Tnese fuels ait- shout bale* and ***** «° sta to ** taSlS & 81 *“ 
expedition «, the iwr surface for an ^finite period. 

py 6 ?. 63 * «> 6T 6 S 6 ? TO 

27 U2 350 710 13* *» H*» ** 6 3 X 

It should * noted that the funding for tee »* *“«* ***** 

« . rtWtf, M W ** ^ *“* “ **“’*' 

to regain isg mpmey is space exploration. 

- . h 1 sftESUt of a Sanest! laser 

^he Air Force reccsraonda che otaW-snEsn.. 

Sspaditioa an a g& tte ml «C£? SSi’ 

7. SUSWAA7 ®_C^^/d0)_SCEEri5^*i 

In suta-v, the total prograa outlined harain ro^eirc* a ®5 r — 

> -» T-t nawt- Tsa tiiat ^ 

jaetcly 915 Billion of additional « « *?*’' 
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C KART 3 THE OKOv ING INI* OR2 yU*\TI%>N 

Firstly, it is fraal;ly admitted that tfc«r« has been, and i# now, a grcv.icg information gap 
bewcan tha United States and USSR. As long as the Soviet* copied from the ./oat, UK ««*«• 

'• isu they developed a new. weapon, we recoded it ** patterned after one of our older models. 

,■ c wert! not concerned. Bur. a new trend has been observed in Soviet weapon envelopment. ’ c 
now see Soviet pioneer research and development, which has always been basically good, ..eg.nm.-x_ 
to reap the benefits of iong-rar.ga education and scientific programs initiated as early *3 
These programs started producing significant dividends w 1953- 19?*. “- 3C< ctl ” n ' "' ' S_C 

Soviet 1C Bid’s. Sputniks, Man- in -Space shots, and similar developments h-et •* , - rc -- ol u - 

western developments. Ac the Soviet statists move into the future protected * history’s most 
elaborate security system, this information gap may increase. Nevertheless, intelligence has in 
the past acquiree early indications of significant Soviet military eeveiopmtncs. 
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c ESTIMATED SOVIET 3AJLJLISTJC F .LIGHT TEST PROGRAM 

The ^ have test fired over 1200 ballistic missUe. and space ^ --o the of 

ieir flight tout program in 1947. THU record implies that Soviet objectives fox n*«a«. and space 
ro of long standing. U also reflects a national steadfast**** of purpose and demonstrates that thei. 
VOS rame have enjoyed virtually complete freedom from ''feast or famine" support over the years. 
;c kno ,, of course, that they have developed over an -tended period of time a large corps of 
xperieoced scientists, engineers, technicians and factory workers whose competence e-ter.es 
Trough all of the fundamental aerospace disciplines. 0« r studies of Soviet scientific and technical 
:• anpower resources estimate that in vS.y had about 2. 00,. 000 employed graduates of 

university level of technically trained personnel, aoout i?% mote 'man »« --- U ™ tf 






CHART 6A INTE.LLIGJENCi£ ZSTIMATE (FUTURE) 

The Soviets now working or. very large rocket engines with thrusts of ; - 2, 5 million pounds. 
The 2. 5 figure seems most reasonable on the basis of all available evidence. Those engines 
could become available in 196 5. The mro: h-'JUn; DO OS tv- r siae possible from this engine would, vve 
bulievc, be in a five engine cluster. Such a configuration could provide close to ?. • 90-ton. payload 
capability in a three-hundred mile circular orbit. 

' • c have evidence c*f Soviet research applicable to nuclear powered rockets and *v»j believe: chat, 
despite the complexity ox the problem, they could develop such, a rocket by about ■ $70. 

in the course of its program to develop an enii- missile miasvle systerc\ wc beUe\e Cue USSR 
has the* potential of achieving a Incited capability by f$S2-f«4 to de troy s^r&Uiu vehicles aft^r they 
have made a number of c •■- hi tv . The are devoting significant, resource? to s effort at 

Sary Shag an. Their requirement for satellite interceptors especially in th*» case o£ SAIviOS is cleo.r. 
li e believe that their initial anti-ICBM 3ystem can be extended to include low orbit satellites by 
i$62 and to higher altitude satellites by 1963-1964. 

Vc believe they t.-;U reconnoiter the more distant space environment in greater detail when access: 
for manned earth-moon travel. Also significant is the fact that through tiu?;r Sputniks they liave obtain? 
a wealth of information on subsystems which have military implies 
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fa, ^ field of unmanned lunar rockets, they now have the capability to conduct biological probee. 

So launch lunar satellites, and to conduct soft landings on tne moon. 

By 1963-61, they could achieve lunar landing, return, and earth recovery. 

A conned circranlunnr flight ttwir.pt probably co-old have a reasonable chance of success by 
„ 64 .65, with a manned lunar satellite possibly a year later. A manned lunar landing could be 
successfully complstco about 1970. 

v C should remoter, in predicting Soviet technical breakthrough. that their research and 
development bare t, very broad and continues to increase, v- c can therefore «*" t<SCh * cal 

developments in other areas in which they arc working. 

V. hat- we have tried to do hero is to identify the most significant ones. They arc significant 

because they describe son,: of foe Soviet technological progress that 1 to- made anu «<*« 
attention upon the technological conflict fa which the United States and the Soviet Union arc engaged, 
V.e believe this conflict fe critical to our survival and will determine, to a Urge degree, the ultimate- 

outcome of the Oolti vtcr. 

Let r# look briefly at the Cold *ar and the impact of the technology! conflict upon it. 
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COMMUNIST PROGRESS IN THE COLE V. AR 



CHART 7 

la 1955 when U.S. military po*er was ea.ily getter i* Soviet miluary pe*o*. .** 
together w.ta its Allies, had tire capability to perauacta the Communists to behave in a n-^mter 
acceptable to the ^ * — Nations. This capability v.,a «traud to « - a. 

* *. «« ...... - «..» « « *»*“ •— '•*“* *'**”*'* s ‘ a ““““ 

p— d«. a. c— «u» » ***~“ i “ “ “““* 

r»t « c— I* tor.- m •««•»« «*•»•" “ “* *** **" 

.or power «. .... ^ “““ *“ 

„ v „ .....or *** « looir O.....U •OM'lr “»» “ *' 

, .ororo Soviet .poo. oHort. *— — « * —* “““ 

0> o tadic.tioas ... « *. — — ~ — «“ “ 

, rnrrellt0 and ,.. yuU brandish their nav. military power to WiaMaie and covmna.ta 

against free governments, anc • 

the entire globe. 
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CHART 8 SOVIET TECHNOLOGICAL THREAT 

T he T- cynological Instrument of Strategy 

Today, the technological conflict is critical. In the past, classical theory conflict recognized 
four instruments of national pov-er: the political, economic, military, ar.d psychological. But or: -if 
reflection on the ongoing teclmoligcai explosion and its impact upon die CeU> - a. -c..ds 
^conclusion that a fifth instrument of national never, tlvc technological or.e, n^s joined t.u. 

“j~=Not only has it joined the team, but it has »*«n o» high priority and importance. 

Today, v.-c are in a transitory period during v.hicn the relative military « f tt: " VniMd 

States and Russia is changing. Major opportunities for significant growth to rr.u-.tary l'- - ' - r ,5 '* r ‘ vc 
from technology. It appears that fur the irirvectria ;v.Mrc. t«c:ia«.J»._- r c.a. — - wC ‘ 

States or Russia to gain a r. jot- power - vantage over Lhc other. 

Soviet Technological Threat 

V,-* mentioned earlier chat Soviet growth in military power ha.c been achieved by concentrating 
major national effort upon fundamental research and development. Many of our top nuclear 
scientists have pointed out that there arc practiced line* of development ol nuclear weapons which 
could be pursued through further testing which would prove to be revolutionary. It is prudent to 
assume that the Soviet Union is actively developing nuclear technology .'.">ng these revo.ution-. y 



lines that will lead to -third-generation" type nuclear weapons. 




CfLV.'.T S> 



From i v4f> to i 9:>v the Soviets were recuperating from V. orld War II devastation. 

Soviet pr^s re&tf ut triw fifties is ihe result of foveefui and comprehensive Soviet plana and 
orc.gra.ms lo establish a co'minaut posture in v.crid science and technology. This progress derives 



lstoi;-. ;* oCai;u technological and scientific base chat they have created, whi ch is second to none. 
The Soviet goal Is to r a labium an ^rder of military power in space which would enable them 
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This document piNWiclOG c. pro grcaa To? a Uinar Eicpedifc loner:/ torcc, Tr.z 
basic indorsation bee boon abfltractod fros the lane* B^c Ttevs\c®s&i& Pien 
(See Append!;; j . Initially it cells for the development of c Ienar Trennpoat 
Vehicle and eventuelly the establishsaent of s Ii'.nnr facility* Thiw pros a ^ 
exoture the lamination of the world send regain the initiative for tae United 
States in the spooe race* 

i 

The successful aaeasgjlishasttt of th® progress noult treRaisdcusiy increase 
the technical, political aod nilltory prestxg* of fas United States, pre-vise 
& -bate to support deep space exploration, sed provide a »ase capable oS Sct*s 
sos^and ec. to support- n strategic space ayatem. 



The document rise- been hosed « tbs results si Mr Force plaiaing studies 
oad a Program Flan prepared by the Air Force lunar Seas- She *»** is 

.' r a c r tlse direction c£ SSB and consists of technical eao&rfcs froc all the WsC 
ers^niaationc. 



In view of tbs isportaace end magnitude ot the Iw.-w Sxpeditiovary Force, 
it ie roc ohbk tided that the highest nation priority be assigned to the develop- 
ment of the lunar Transport Vehicle Progress. Further, v-sjgaz&tft of a sinelo 
program nsnager end adequate funding to support the proposed prosraa is recc-n- 



partied* 



1.2 HSBF 0 RHMK 8 

The manned vehicle has a crew of tliree (six in on evnergency), and the 
payload of the cargo vehicle is in excess of ii-0 7 000 pounds delivered to the 
lunar surface. Both configurations arc being designed for launch by the 

saas Military Space Launching Systan. 

This transport copab^lity “will allow the United .states to fully explore 
tVifi laoon and the c is lunar and earth orbital areas. It *#ill bo the first end 
oaly presently ,, prc£tT. 2 E^ied , * icsnned vehicle with a truly escape cep ability 
(37,000 ft/sec) for military operational use. As a by-product of its escape, 
capability it could be readily used throughout the earth orbital area to 
support military Elusions . 

Present designs indicate that the tuner Transport Vehicles •will weigh 
134,000 pounds when they achieve escape velocity. For the maimed configuration 
the x^juar Landing Stege will *eigb 84,295 grands, the tuner Launching Stage 
29^00 pauada and the Manned He-esvtry Vehicle 20,205 pounds • Ir. the case of 
the cargo vehicle the ssssb lunar Landing Stage will be used to soft- land the 
total weight of 49,705 pounds of which spproxiffiately 40*000 pounds wilX be 
useful payloed. 

1 . 3 BEVELQPISJfT PHIL0S0PH7 

The recoflsosnded developasnt philosophy for the program to be accoaplisted 
nith the requested funds, is basically the so ms as the philooov’T * os? 
ballistic missile progress. See Chart 1 -A St B. Essentially, the present 
Preliminary Design will be co^lstsd sad the System ?«&**» will ^ 
available Septesber 1961. Then it is proposed that a full Engineering Design 
and fe^k-Up con^stnicn by two contractors be initiated for- v** *&&& Transport 
Vehicle. Two different reentry vehicle design approaches will be selected 
and in January 19^3 the optiesne design concept vill be selected the 



Production Progrsuo vhich la to ‘begin March I 9 fe- Present designs indicate 
that the Thick Delta and a lenticular-Gli&a cenfigurationa vlU ho the 
approaches selected for design co55>otition. 








2. IOTBLLT0EHCE E8TIMA3IR 

2.0 The Problem 

The purpose of tUo section of the program plan is to estimate the foreign 
threat in terms of technical capabilities and probable programs which my 
effect the establishment of a base on the moon. The threat will be defined in 
term of major perforaanc.- characteristics and dates of operational availability. 

2.1 Porevord 

The source of the following a&ta is IX^S/lntelligence, Hq. APEC. 



2,2 Suaaaary and Conclusions 



50X1 and 3, E.O.13526 



There is aino evidence of a cluster of fire 1*0,000 pound units. 

The Soviets are developing ezines of 1 to 2^ Billion pound thrust. The 



estimated time for a booster to match thi* engine is as follows: 
Single en$iB9 booster - 3.^3 



Clustered •'.<* booster - 15^5 

in general, it taken approximately half the tine for development required in 



the tf.S. 



50X1 and 3, E.O.13526 






By using higher energy chenlcal propellants in modified upper stages, 
th? caylcad can he in creased up to 15/ COO or 20 j OCO pounds during 19^1 • 
fiotfeve r, approximately 50/000 pounds of payload may be attained by 1962 if 

ICEft launch vehicle thrust is increased- 

In the 1965-1970 period, a neu clustered chemical booster should allow 
the Soviets to place 50 to 100 tons in orbit on individual launches. This 

will permit landing; a man on the moon. 

During the early 1970 1 5 it is possible that space weapon systems will 
be developed as a supplement to earth-based delivery systems. It Is also 
possible that military facilities may have been established on or in orbit 
around the moon. Atmospheric and elliptic conditions, vill demand an air 
conditioned environment for nsoon-basod delivery systsao. For increased 
survival, security and decreased requirements for "ported construction 
material, it eeeas reasonable to assume that these would be constructed under 
rather than above the moon's surface. Sub- surface installations on the aeon 
might vary in hardness to withstand tram 50 to several hundred PSI, depending 
on sub- surface characteristics and types of const ruction employed. 

'jfre Soviets do not differentiate between military end con-military space 
systems. They have talked of a peaceful intent of their space pro*,*® 
there are many pounds of payload in thb~r satellites which cannot be accounted 
for on the basis of data given out. It should be presumed that this could K' 
military payloads* 







SECTION III 

j)g VELORSKf T^-H«miCgIOH-l«AM/iCEaE?E 
PLAN 



un’A? annpiTioHflBY ?orcs 



3-0 XRTR0IWC2ICK 

Tiiio section of the plan pro rte.es a detailed deacrlption of febe kmar 
Transport Vehicle asd correlated phases oi the Umar Expeditionary Force 
Pro gr am. In addition the program in^eseTtfmt pnilcsqpby io presenter - 



3-1 GLOSSARY OF TSRJS3 

SUB-PROGRAM 

The term "Sub^rcsr^ is need extensive.^ thrcwcjhait thio peelw **»”»• 
K is subservient to the ten* "?«©raV' tfcicb in this case is de£Vt*& as the 
satire lunar effort. For examle, Sub-Progress V Taasr ^ensport Vehicle’ 
is one of sis parts of the overall Lunar Expeditionary Poa’*3 Progress sad is 
the effort es**asi 2 ad in this Syateo Package Plan. 

PHASE 

Tfco tern ’'Phase” is need i'aterchceseably «itb the tens "Sub-Prograa. 

PE? 

P2P are the initials for "Prcgras Sv-ahurtion Procedure.” F» alloys 
a eosjuter pretgra a in sasagtaant end oontrou of nir Force Pragruat.. 



3.2 StRtfAB? 

APSC has Co.-Listed ebuaiea on t «u sSsittU.i'ty <•:•• «'tanj.ic.i_r^ a <U) k ' 
Observatory end on -he ndl ltac y ' seitlness of a (tJ) Strategic famr *»*«• 
Eve study results demonstrated that it vac technically feasible ami desirable 
to establish a aancad base on the aeon. iba results of these studies led to 
tee derelcpsent of a 6 phase Inner progress plan. The phases axe defined as 
Suh-Prcgraa: or the Lunar Expeditionary Force Program end are ^anited under 
the following listed Sab-Program titles: 



I IZJBAR PROBES 

H LUNAR ORBITS 

III SOFT IXJNAR L!\KDIH}S 

IXJNAR MG82JG ASD KSIURN (Uumsimed) 



IV 



Eio priraary objective of tbs fcR«v Bxpoditionssy Force is -to build up 
and ec.iip o lunar base. The lunar bene will be para anently manned end 21 
aea will be the noraal corroleEsnt. It is anticipated that the Military «ae 
ctf the Inner Facility will be initially Uisiiad to swwBillwsne oafi control 
of ciGlunar cpoce. If at com futers date it Is dec. ‘.rail, t base can 
readily be e^aatod to support a strategic ‘•Becallstols Borth EarbardBsr.t 
Syato&v“ 

The seals for the Lunar Eipeditienasy Force are imaginative tad relatively 
does. In order to asst tis* proposed ccbedules i C iaglo Frogi'ss: Hsaage r 
aast be appointed, The WO has past e.cporionco tusd .Tpeei'Iiassd capabilities 
that partlcilsrly veil qualify the organitariion to carry oat a progras of 
this sxsjaiinde , The DOE is now organised in ?. *aaas.v than vlli dlov te& 
progress to be- assigned directly to the Space 3ysces» Division of the AFSE 
r .r^f iapiesEntacien vid be issedistely possible. 

To assist in the warsc®sertt sea central of this ces©lex lanar pregrejz 
the Syatea Fro grata Director will utiliaa eoaputer pregrsa techniques (PSP), 
a «dti-«*Ea»y abroach, wad a ailitsry tea® uooan as the "Air Force tons*- 
'jtera.- The lunar tecs ic aate up r «i. Fc, •.:•,= psreonsal Txw* "V vsrtons 
tecbnVni am® f. .t arc rajdi.i to support a J-unsr progress.. This tea’s wes 
fomod .during the early dsyo of tas Air Fores lunar atedies and it hse 
porticipatoa in the Air Force past evaluation of study raeul-a »nd in tee 
forewlatiOR of the lunar Progress. Tiw tears represents a nucleus- of ex- 
perienced personnel that can bs readily expanded to raeospl- ?s tea toner 
Expedition. ' 

3.3 UTrlA?. EXPEDmODASI FOECE PROGRAM DS5CE1PTX0F 



Oa 29 August 195 &, «* "Strategic lanor System' study «m «« 1 mhA to 
industry to investigate «* provide information for developing nilitary concepts 
for lunar end eialunar space. A study use conducted or. * voluntary baeia by 
Sail Aircraft Corporation, Korthrop Corporation, and the Martin Company. 
Contracts were ctrardca to Aerojet-General Corporation, Oougl as Aircraft 
Conaony, nnd Worth Aserlcea Aviation, Incorporated. Evaluation comments 
furnishfid by technical personnel of various AHDC aargcaisations. Air fates 



fancied and the Road Corporation contributed to the formation of evaluation 
report rcasber AF3MP 2B 6i-3i, "Strategic Hxnox System ?inol Report, ” Aatea 



UztcI: lS+bl , 

On 29 August i 960 , the “Peraansnt Satellite Ease aad Losifticc System* 
prelirainary design was released to industry groups. Contracts for this, study 
vsre awarded to the General Electric Cc zseagr, fi» Vattin Cc®eny and Worth 
American Aviation, Incorporated. The voluntary contractors selected 



Convair, a Division of General Dynasdca Corporation, Eoaglao Aircrcft Colony, 
Incorporated, Vaught Astronautics, Division of Chance ^ougl-.t Aircraft. 



m*. results of the Lunar Observatory and strategic luuor System studies 



lUiwCntea that it vac techaically feeeSWe to establish a canned base ra 
the coca. A Prcgras Plan vse pr^ared in order to provide on 'tderly ‘VProuh 
far establishing a canned lunar base-. The -ess tw of *-he six parts 



prcgrac called for the development of a Banned end wauA lor - im- 
portation system an veil « tee design end connection of a Permanent bane 
on foe moon. The major effort under tbs "Peracnont Satellite Bane end 
Lceiattcc System" prclininary design has been directed tawrd tuie end. »»ifl 
preliminary design study vns divided into three puts. «» **** ?art ' 

t,„,, pp.v loaA Design , considsra the attted chicle, the to* landing 
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The delivery of manned and cargo vehicles to a preselected site trill 
require a radio "beacon to assist the vehicle guidance eyo'taa during lunar 
terminal binding. A soft-landing vehicle is required to deliver the radio 
beacon to the decided lunar site* 

Status 

The EA&A presently has a funded and eoheduied Surveyor Pro^rasv to 
accomplish this mission* lio prograaraing for this phase is included in the 
Lunar Expeditionary Force Program bo ecus a the RASA progrea should nest the 
stated requirements. 

3,. 2*2.4 SUB-F10G-FAM IV - IflKAR LANDING AND 2ST0RN 

Objective 

Tl\e prlmry objective of this phase- is to return t!» ilrst payload 
launches! from. the lunar surf see. 

I^equlreaisnt 

The design and construction of tiv& loner Expodi tionazy Force facility 
and the lunar surface support equiptcents will require a riacwledgo oi the con** 
position of the l unar surface. A core sample of the selected lunar sites is 
required for this purpose. 

The development of lunar resources requires a hncwledf. of the -fitter 
content of the uiaterial in the up^ layer of the lunar surface. Whan this is 
known basic research can be initiated to deteradns processes for rfbtai.uiug 
water > hydrogen and oxygen fresa lunar isaterials. 

ffiv? lunar core sazuples are required by Koveshcr 19^ • 

Status 

At the present t to* a program is not scheduled by ths to sect 

this requireisciit. It is not included in the X/uaar Expeditionary For re pro gran, 



but could be incorporated. 



3o. 2>5 8UB-PR00KAM V - XXJHAR TRANSPOSE VEHICLE (Man-ied dud Cargo} 



Objective 

The primary objective of this phase i3 to develop a lunar transpor- 
tation system capable of carrying icusn sod e^uipnent to the lunar surface , and 
capable of returning can to the earth ' g surface/ 

This phn.se of the Lunar Expeditionary Force Program is of a&j or im- 
portance to the Air Force. The previous phases arc exploratory and scientific 
in nature, hut this phs.ee provides a capability that will alias? men to go to 
the moon, establish a base ; and use the base foi* military purposes* Thera- 
forv ; it ii* essential that the Air Force become# involved in developing the 
lunar Transport Vehicle if the military potential of the soon is to be* exploited. 

Vehicle Xteyelopment 

The Lunar Transport Vehicle consists of the Military Space I^mching 
System (PHOCNXM/ and one of tvo psyloads, The tvo payloads are described as 
the Manned Lunar Fayload and the Cargo Peyloed.. 

Ihe key item to the liainr Transport at i on Vehicle is the Manned Re- 
entry Vehicle. The Manned Re-entry Vehicle, t Lunar landing Stage and the 
Lunar Launching Stage represent the major parte of tiio Maxua© d Lunar Payload % 

Orly after the Re-entry Vehicle has been doalsnsd ic ?t pjssibl* rr> the 

Lunar Landing axrt Umar munching S* =u- of the payload. Then with this psy- 
load cosplcte, the military Space Launching Syctes ( PHOEHIX) can be designed. 

The Cargo Payload 'dll also be designed for delivery to the iua^r surface with 
the ssaae Space launching Vehicle. A sketch chawing the relationship of these 
items is shovm on the next page. 

The preliminary design for the Manned Lunar Fey load and t.>» Cargo 
Fay load is presently underway and vill be completed by June TV pre- 

liminary design for tlio FHOSBIE vehicle will be aveilsble in August 1'bl, 



file payloads aal the rSCENXC vehicle designs will he integrate int0 
one Oyster. Package Plan that will.be available in September 1961. This plea 
will present, the complete lunar Expeditionary Force Program. 

She vehicle devnlcsjEsnt could bo necaapiished by the atepe listed 



be lav: 

(1) ?yslial 2 Kary Beaisri {Presently uxvlervoy ) 

(2) nee ring Seeigu 

{ 5 } M^ufacturlns 

(?i) maht B?et 

(p) OperatiorsRl 

The timing of each dsvelotscent stey> in critical if the er^l opera- 
tional date ©? 1'jCS is to be acW.ev.3d. The met step Is currently underway 
in the Pensausnt Satellite B«e and Logistics Syrtes ?raliW.i vuy resign Study. 
Tne seconi step. Sisgineerins Design,- should start by January 196S. 

The flight tests vill be conducted by using the PHOETSIX Space 
Launching System tw its capability bvc<w»o available. The sarly capability 
will allow earth orbital and high altitude flights, then as propulsion 
bility increases, a circuB.lun.ir flight &A finally * soft lunar landing will 

bo possible. 'She type* of test flights «httt vUl be need- uv fallows: 

Hi^h Alticud^ 

T-Uije are esfcresely hitfi altitude, unaasuseft earth orbital 
ahots ( ari apogea of appra^ijastely 5 C>QQ 0 zaIcs} 'chat are 
^--3ic23ci d for re~2tfcry koi recovery testing. 



Luuar Pas3 

'Tneee shots have a planned trajectory that tf tae unmanned 
vehicle around the- aoon and i\vi*i returns for a — -1- -.-i'-en*-.y 



&r.tc’ recovery* 



Manned High Altitude 

This ie> the same type of flight trajectory an specified dbonr*, 
except a ngn or men will go along on tnc flighr.. 

Vi wned Clrctfalunar 

This is the c&$a flight specified aibow;, except men vriXl 
he included in the vehicle. This is the first time man will 
actually enter the lunar area. Esc Kenned vehicle will be ©- 
prototype of the- finsl re-entry vehicle: that will bs usee in 
the operational ays tea. 

Lunar Landing 

The final '‘manned / 1 cc-nf igurcti on aili tc xlcwn una iwa aed oc 
the first shots. 'Caen this series of flights is cecrxleted 
*. r/? the canned return vehicle has been proven capable of 
landing and ^turning outcEROticall^' f*rcs the raoon, the 
vehicle will be considered "lass- rated”. 

Hxmir Landing 

The first nann-rd flints vith the ’’msaiisd- rated vehicle will 
be for site exploration £ad system* cfcscjfc-out* V5fcen this ha^ 
been occaapllohed the Cargo ?hyltcH -eslcl- v* 1- he ;:nec-ccd 
out. With ine airbed and tbs cargo vehicles available it 
will be possible to proceed with t ha construction of th*i 
Umar Expeditionary Force facility* 

Prei^nnry Legion Character! at 1 ca - ^Saoned Umar ro yiegsd 
The preliminary design of the Manned Lunar Paylotl i;* nearly 
complete and the following ehameteri utica are incite-', to il ■ otr^te the 
type o f vehicle that is repaired fear the lunar mission. 
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jjocar launching Stage f3j 5 z 2 

Lun ai\ landing Stage ?± iSl i 

Tte General Arreagcassfc of tbs Heaved Ianar Pcylcad ia iliustratad on 
the next pa®s and the size of the Mashed Re-Entry Vehicle folios. 

She illustrated Mamed Re-entry Vehicle uses a "thicl>delta configura- 
tion" and is capable of supporting three esc on a 10 day niscion to the lunar 
surface, and then returning to a preselected earth bass. On the return fliGhfc 
the vehicle is capable of carrying six sen under emergency conditions. In each 
phase of the mission a relatively safe abort philosophy is being developed to 
protect tile ttggb&rs of the cnw. 

She vrdiicle may b- '.jaded at a preselected site on the soon it is 
capable of starting the construction of the Lunar Expeditionary Force Facility. 
Upon return to the earth it will be capable of landing sb * *&*<*> 3Uch QS Ed,Rird= 
Air Force Base, with relatively normal landing characteristics. 

The vehicle is designed to serve as on ”initJol 'Mse* to support the 
crev on the lunar surface vhilo the temporary cr vetmur* ’'■va* toaa# ls baiBe 
constructed. The crew fill be able to leave the vehicle ar.i by means of lunar 
suits, or a surface transportation vabiclo, complete their oaffece mission. 




Tte Kanned Umer Peyload is 52 feo* H 1 oq 3; 1488 the c-s ' 

located 33 feet S Inches f*» the nose of the re-entry vehicle osA the inter- 
face dlBSEte? of the payload is 23 feet. She Jtermsd Re-entry Vehicle veighs 
20,205 poaadfl and the Space Launching Gy at at is required to boost 13^,000 

pounds to escape velocity on the lunar ti'ejectory . 

Ifce design characteristics have been selected so that it will be 
possible to launch a vehicle at least once each day and thus not operationally 
limit the lunar syetea. The psyloa A will be- capable of loading at say point on 
the ?«»*>*• surface and will bo designed to utilise a beacon for terminal, lunar 

base guidance. 

An elborcete Maanec l Reentry Vehicle using a "lenticular- gilds con- 
figuration lc proving very interesting in the Prelininnry Eeaign ntudy. 

At the present tine several designe for the sensed ***» bear, 

completed. Present planning calls for the selection of the two best design 
configurations at the conclusion of the Preiizinoiy Design study. When this 
has been accoa^UshoL the Engineering Design step would, proceed with tv© con- 
tractors in competition. ®» Snstnearlng Design step would include noeh-up of 
the selected vehicles by each contractor sj& at the conclusion of vhia design 
competition in January ■&&, <*» ruse. wiwtl » W!A » s«* mmsr.tua. 

-This schedule u wx&bXu. 'Vtb Kilittay Space launching System progwra 
and should provide for successful lunar occupation during 

lbs G 3 Z\p- fhylood uses the escse Issnar finding Sta^,4; but tae Iiun<d 
Ug yhia g Stage and the reentry Vehicle is replaced by a Cargo Payload. She 
pr eliminary design of this payload is new being aecoapUeiert end it is esti- 
ttsted «tat approximately ip, 000 pounds of usable payload « delivered to 
the 1-jXses surface with the Cargo Payload. 






3.3*2‘ 6 subprogram n - itrnm EXF^mwwCT-soacE EAcitm 

^ISSSJJH 

The priory objective of this phase ie to butlcMn awl equip a lunar 
boss. Tbs xsazoed vehicle vill have foerac developed in the previous phase and 
can now be considered available to transport sea to the Sisi-lsrly fcfcs 

one-wsy cargo vehicle is else available and ccrpab.le a;; Slivering at least 
45,000 pounds of cargo on the lunar surface. 

The nature cf the- build-up will require furthftr -isslycis os techno- 
logical advances become available. Of ^articular imtcrtriicr. is the snapl* of 
the lunar surface aatariol^ and the detailed ssppir*; of the lunar surface 
features. Only when these are available will it be possible tn cc&?ieie the 
design of the Umar Facility, However, the present preli'rdr.^-*/ dasi/Jja rtu&y is 
continuing the investigation or h-orr to design the lunar facility bs?«id on the 
best inf cremation presently available. This deader. will be prepared so that it 
can readily be modified as detailed lunar data bsccacs nvrd.ldble, 

i\ primary advantage of nerforniin^ a preliminary design cn the hurar 
Facility at this time is to provide design parameters for the? Cargo PayI-o?/w 
The types of payloads that will be required to Cslivar the it cm3 needed for 
any type cf lunar enact ruction can be dotomaii^-i. efre r ~* c *i«J >iy 4 nn.hr *■ squired 
to construct und support die b&::s ci ■- assigned once 'x.ursvt'sd assvcnptiona or - 
sjade. With these payloads decided, it is possible* to pronarc* a delivery 
sequence for the Cargo Payloads at tire- lunar site* ^hsn this hr v bs^n users- 
pushed the lunar and earth base facility requirssssnts cars bo doterjiised. The 
present design study will oa completed in June 19*51 and t&on this; *: ortior- of 
ie plan can be coiaplfitcd in detail 4 



The military use of tne lunar Esqiadltionary Force Facility - 111 * initially 
b« liiaited to survai llance and control of cislunar space, As the base capability 
increases it will be possible tc install a strategic rscallahl* **.-"*j: \*o&x&&*sitl 



oyetca on the moon, 'Me sy-ctca car. be protected end dormlcpcti at a coyt that 
In ccopetitivo vitb other presently placed ve&pau ayafccsas* This in not cm 
objective of this ^rogroiru However ; this pro-am haa the objective of making 
this possible by providing a ssilitary baoo that can readily he expac&ed for 
strategic uce if required. 

fl &se 

It ser, bp cocn fror-i the objectives ert forth ubevs, that the lunar 
base is to be perniaaorrfcly canned. Spending upon the future rJ.os.iorm capable 
of being perforrjee fro.?: the noon, the nicker of personae! assigned, to the base 
vlll change, but to acet the lazaediata objective^ a build-up to PI Ken is planned. 

This Viild-iTp i;> cccasplishcd by first placing a guAdsnoe beacon and 
then tvo coras vehicles on the site, Those vlU contain supplies and equipcerrt. 
The third shot vill be unarmed but it trill centals a saanasd return vehicle* 

This vehicle vill stay or. the r.ito enri fee used later* The fourth shot vill 
contain throe son and occur a*: soon 03 it -;an be ascertained that the third 
shot in maccensS'al. ' Thic fourth shut will else contain aeaac for the sen to 
transfer fr<xs the jsaesnt vehicle to the return vehicle, The transfer* naans 
viUt be oithRr sicca suits or a surface vehicle. A surfaces vehicle in desired 
so that it. could bo used 1 -cer foe ox^r'^txor* rxpl o^at? *v, . ^icoe fir** 
three acn vill otisy a f>.i r availing the ar;-.ivtil of the next three *v>ri arw% 

Shots five and six will be aiaeLler tc shots three and four reaps ctively, 
Thus when the origii'caX three return to earth after tlto s3xtn shot there sr3.ll be 
wo lunar surface vehicles on the lunar ?Jite, later \men these vehicles ere 
used., they can s&cb serve as an cassrscney backup vehicle ftr the other in case 
or*s should encounter trouble* It is considered rici'e ccc7ACe>*eaI to liave several 
vorking vehicles uhich are also capable of helping each othc"' rathar than 
developing specialized reccruc aachines. 





Although several designs for cv rurfscR vehicle have been prepared, it 
is considered pr«aature to make a choice c.t- this tine. More must be fenmm 
about tfco lunar surface eharaeteri sties but a surface vehicle is obviously de- 
sirable. It aloe appears desirable to have- it capable of transrortins at least 
three : ecu for 100 Villas cad of operating specialised attaefcasnto iV / oxeavatictti 
and drilling. This vehicle will require c. power oourc* which will deliver up 
to 15 Kilowatt a without refueling for one wee!;. Tills power source- should not 
weigh over l80C pcun&s. 

In addition to the surface vehicle > moon suits are required. The rwot 
desirable raoon suit should be ssif- container! si?i supply s life-capporting 
enviroawent . Tire suit should have at- least a fcO hour life before replaeasszrb. 

A less desirable noon suit, but acceptable, is oae that iscintsina its life 
support envirouiaeat through art uafciLicel cord, frcci ths ‘PorfoS? transportation 
vehicle or other vehicles. 

The s/rreath shot, vill be &r« ucr^uvrl supply vehicle containing b^>e 
and life support sixpplisa. The eighth shot will be 'jossageed^ hut contain an 
sorth return vehicle. The ninth shot Trill be rafsrasCl cad contain another sur- 
face transport vehicle- It will bo- fired sa ;'cx;n nc it in detemtaed that the 
eighth shot is successful. Using :Mn surface **&i-V* a&c. vfcn cthc_ r.'ir- 

iace vebiel^r. previously '--sitionad . *.cn nettle! begin "co con.vtr-.ict. a ?h\so. 
They will be ve three ^5, 000 pound supply vehicles (shots two and never.) which 
will contain the necessary equitqerrt. One cf t hr. mess is^ortnut Jbbw they will 
acccroplish is the saplscesaeTii of a nuclear reactor for supplying pw^ar to the 
hose. This should produce at leant 300 kilowatts for at least -*v~ ^3*rs. It, 
is to be noted that the taer. will have an earth return vehicle standi ng by at 
all tijaec in cs^e it is needed. Three rcen vill reai£ln on the site until thres 
score sen arrive fcbo following rronth. If no deleterious effects are j^toinad* 





of thin syfltes varies from 500 ft to 10,000 ft* Isagea obtained from this 
system at visual wavelengths contain an enormous amount of Inl'orz&tion and 
necessitate the use of a slowed down optical ©wanning technique to allow for 
tranaaiesion in a reasonable bandwidth* 

Tis«- lapse photographic techniques td.ll be smplqyed with the 60 inch 
telescopic mirror and optical filter elements . These oquipseotG will be us3& 
to survey the cislunar volume and tc track earth satellites [with altitudes in 
exoass of 0.5 earth radii), lunar vehicles, and interplanetary vehicles as they 
pa/sa through tha oialvmar voltrae. The ease equipments will be used to monitor 
natural x&enoaeim, such as solar flares- corpuscular streams and ssteor showers, 
The equipments will also be used to detect nuclear explosions in space and on 
the earth { s surface, thereby providing indication of hostilities as vail as 
reconnaissance data on ensay nuclear test activities. This detection capability 
vrouM hare significant isportouce in the future when a retaliation force is 
possibly located on the lunar surface or in space. 

Technical Area s 

An important task the first wen rcuat accomplish is the iaralaceeant 
of iiimrcved terminal guidance equipment, ilurlug the early shots of this phase 
the guidance equipmeBt delivered by the vuscaar-sd ’cft-lurvar Is-ndi,;* <wt%a A wlll 
ha utilised, However, th x .. : u*x curfuco vehicle to place and set up 

equipment, greatly improved terminal, and ascent accuracies, can be obtained 
as veil as a safer- system When a soon base tracld ag system is operational it 
will result in on integrated lunar- terminal and lunar-ascent aya-jm. 

The <;aao life support equirsnant as vas used in the manned vehicle cea 
be used initially on the lunar surface. However, since there are usable 
materials on the moon and the period of stay will be amch longer, irrprovcissxits 
can be made which will reduce transportation costs. Water removal bo 





accc'apliahod thi'TJsh cc^idiwinrytion cn tbe vc&l crarfficn of t be thornai control 
coaling equipaonfci tfater reproaching con be utilised to mm? reojt>ply 
ThiD could nave appracOiaAttly 1000 pounds per man 3>er south. ftogCGorati on of 
COg find odor absorption in desireblc. Chimic&l methods of processing COg to 
obtain Of^cn will r£4uq*2 ta^a raffup^ly r3cptli’Ci3iEat« ef wygt oOj, Efitan- 
riaUy this scans ttst a ponpanont beat c^m esqxset t;c eventually opemt* wltb 
a cloeoc eeaUaieol &y& tea* Th<s deolwibilitgr of attigkially designing for this 
goal iij obvious fro£. the f aliening LatiU. 
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-Another m?ortant tasit the esn rsist accomplish is tb* esi&bli stoh^nt of 



ndcr^te coaEKUnicatloiis between their base and t bit earth, ffhia the can- 

ctruction of a cp&ec antenna at the luner facility. Porctible lln^-of-sish* 
^ vffltami Aa.-* ,*.nc or. tbs im&T Sl^ff.CC OQd a&H-tMfflSO CO^aUnlCw IGAS tey^id la if re 
of sight fire oL*e required, Ex^I. oration via the Banned surface vehicle will 
alao require & video aystsi Tor tranfimluslcn to the zsiu bate. 

Many other technical ari^as of equal inportaece have been Investigated 
and ore savored in ths final Igmar Observations ProgiSE Plan. They viH not he 
covered at this time in this plan, hut tbe^y will be added to thu final %stea 
Fachoge Proijrfflr in Septcsdroj.' 1961* 




3.4 MArttCBSPfl' TECHfllQtfES 

3.4.1 PROGRAM flCKBCnOfl 

The Single Program Manager will act as chief of the System Program 
office that wi3JL he established within the Space Systems Division under the 
Mr Force System# Consnaad. The Program Manager vill have asaneg^.^irt responsi- 
bility for directing activities associated with the- ” Lunar Transport Vehicle*' 
and ’Lunar Itoe<Mtiomxy Force” Sub-Programs. He vill monitor the first four 
sub- program areas to insure tliat the KASA program will produce t he required 
data for the Mr Force Lunar Lxpeditionaiy Force Program. In the event the 
required data is not furnished he mst take a/sasures to obtain it, 

3 . 4.2 mwmtElH TOOLS 

The basic philosophy of developing all elements of this prcgrss on a 
concurrent basic introduces rigid scheduling requirements. V?hon specific 
tasks can be defined and held* manngssj&nt is relatively aitcple, hire when 
development problems dictate that many factors be varied to hoop abreast of 
advancing state-of-the-art. concurrency end even the end objectives arc affected, 
and possibly delayed. A computerised mamsgoaent system uill be established and 
used to support the Program Manager in planning, operating and controlling this 
complex program plan. It vill ce used in t2x< inizS nJ, at of r.fe^. Ivrer 
2xpeditionary ?orca Pi^raai aid c<. -re - cue tltrough the final operational phase - 
The introduction of a computer program in management planning and control of 
Air Force Programs is known as "PE?" which stands far Program SV/Luastion 
Procedures. 

This loner Occupation Program stresses the desirability f::r grouping cf 
•effort and capabilities result tog from a xridsniug spectrum of ter.-hr4a2.ogy. To 
optimize the development of the lunar program, the ubo of n "ailxt vry freaa" and/ 
or '‘csjlti-ccsBpeny 1 ' approach is requi'jred. 



Tlte first Diajor step to token in -tfcits S&fttea P&clsegcj ?lsa ia to 
start the engineering design for the Lnnar Traacpost Vehicle.. (Sv?o*- Program V). 

Tvo contractor.-, vill be coasting cUjring this engineering design effort. At 
the end of the endearing dosi^n pfas&e, cm contractor will bo selected to 
proceed vit-ii tli- nacufacturing. During the scaufucturlug of we Lunar ?r&an?ort 
Vehicle, as veil ae during the initial engineering design investigation., a 
military teas* end rjjlti-ecopca\v orgs.nl zat ion will bo integrated by a sound 
isacagesaent practice » 

3.5 QRGAI-IlZAJIOIi^i HELflJPIQSTSHIPS 

Speae Systems Division, Air Fores Systaas Camsasd, will astc&Ush the 
S ystem Program Office (SPO) and will bs rssv.ona.tble for the "lunar aqpaditioniwy 
Force Rrograa’'. Under this mscaseiDQnfc structure, the Space System. Bivision will 
have responsibility for develowBsnfc formerly aeeaspliahed by ABDC, air material 
support fsnctioas forawrly supplied by AHC, end for some of the civil engineer- 
ing functions formerly acco^lishftd by t be Corps of Engineers. Arrangements 
will be made to obtain additional support from other organizations and theca 
arrangements \rtll be included in a future revision of the SyBt.3a Fachs^t- Piogrsa. 
This additional support will be required fKva ti.e Office of Aci'o specs Research. 
Using CoEuand, and Training C.c®j.srd. C.oor-< flatter of oiss Kfcstt'-nu-. r.onge Com- 
mander is being obts-i-eu at tbs pi- sent tins. A statement cn hie ability to 
support the program will be includes, i* a Systcc Fadtege Prograa revision to 
bs sufcsdtted In September 1961. 

The System Program Office (SFO) will fallow the HA&A spaoe urogram closely 
so that technical data necessary for the Air Force Umar Progr-.s will. be avail- 
able on a tlscly basis. The SFO will establish certain Lunar Vj- Force Beouira- 
meuts that KA3A should scev. In the evert that certain critic^ C«te io not 
supplied, the SFO will alter the Air Force lunar Program so that •‘•as data le 



obtained on a tiasly basic, 



The Single arogreaa Manager will utilise a military tern line ran eo the 
n Air Force T^r Teas. " This teem in cade up of Air Force personnel vho have 
rasponsibilitles in the technical arose that are involved in the Lunar Program. 
The Lunar Teea vss initially established by the Air Force lunar study esnager* 
The lunar study results vere evaluated by the technical personnel of the lunar 
team* The “team" has participated in the evaluation of all lunar study re- 
sults ***! lias assisted in the formulation of the lunar program.. 
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4.0 IT7PS0DUCTI0N 

Ttc lifter fiuntnary Schedule included in this section covers a complete 
Isax£x Expsditionaiy Force Program* It is based on approxima tely thre^ years 
of combined Indoctiy-Air Force otudy effort and & total funding of approp- 
riately 4 million dollars. A cocrplete Program Plan for establishing a facility 
on the lunar surface vas prepared. All of the technical itesas required to 
establish the facility were studied and evaluated. Detailed development 
schedules for ell the knovn technical items were prepared and then integrated 
to obtain the Master Summary Schedule. This schedule follows, and it prerents 
the six Sub-Prograrss of the lunar Expeditionary Force Program. 

This Proposed System Package Program has been prepared to emphasize and 
support the development program required for the Sub- Program V- Lunar Transport 
Vehicle. This is the key Sub-Program for th<c development and military use of 
the lunar ares. Therefore, the Umar Transport Vehicle Master Flight Schedule 
and the Lunar Transport Vehicle Overall Milestone Schedule are presented. 

A detailed Program Plan b&OL been prepared for the cccrplete Lar*ir Expedi- 
tionary Force Progreaa. It is presently being revised to reflect tbt existing 
UASA progress and to include the latest technical data being developed in tfco 
\ funded Lunar Transport preliminary design program beirtg conducted by w he SSL. 



i 
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Whea the preliminary design data Mb teen evaluated in July 1961 , revised and 
complete schedules for the Lunar Transport Vehicle Sub-Pregrsaa will he prepared 
for the final System Package Program to "be submitted in Sqpben&er 1961. 

4.1 master summary scmmz 

This schedule presents the ccerplete effort required to establish an 
operational military base on the moon. This base would be capable of perform- 
ing a "space surveillance and control ,f mission end would be readily expandable 
to support & etrategie earth bombardment system, if desired et some later date. 

The first four Sob- Progress are now the responsibility of the EA3A and 
their program should provide the scientific data required for the last two Sub- 
Prcgz'uaiS. 

T?ie military potential of the asocn has been evaluated ana reccEEnendations 
have been cade to Ha AF8C and Hq ITSAF that a military lunar base should be 
established as rapidly as possible. Depletion of Sub -Programs V - Lunar Trans- 
port Vehicle and VI - Lunar Expeditionary Force Facility would make a military 
lunar base a reality. 

4.1.1 mm TRANSPORT mSTBR FLIGHT SCH2DUI£ 

This schedule ie an expansion of the Etab-Progrefij V - Lunar Transport 
Vehicle shown on the Master Sismsszy Schedule. Specifically, tUs schedule rep- 
resent 3 the work to be accompli shea etc funds are made available for the Linar 
Transport Vehicle 3uh- Program. The funding requested for Vi 62 end FY 6.5 would 
permit a full go-ahead for this program. Upon ccmpletloia of &he program maimed 
and unmnnod cargo vehicles would bo available to support the manned explora- 
tion, and occupation of the moon. The cargo vehicle will bo capable of trans- 
porting approximately 45 >000 pound "cargo packages” to the lure- b .>rfhee for 
constructing the base and logisticslly supporting the facility. This sacs 



vehicle will he capable of transporting 11 lunar based earth bccnherflaent vehicles 
for installQtion in a lunar strategic facility, if desired at seme later date. 

Prior to the first “scanned lunar landing and return” mission, a series 
of test end check-out flights will be required* These will initially consist 
of orbital flights, and then very high altitude (50,000 miles or oore) ellip- 
tical flights for testing the vehiclee under re-entry conditions. When theoe 
have been, completed, th£ first flights trill be made around the moon (circum- 
lunar) and return to an eart2* base. With a completely laan-wtod vehicle, and 
unmanned lunar landing mi salons completed, man will then make the first landing 
on the moon for the purpose of selecting a site for the Lunar Fbcneditionary 
Force Facility. This is the end objective of this Sub -Program and the actual 
facility construction would be accomplished under Sub-Progrcra VI. Complete 
program documentation for Sub- Program VI will be submitted, when cqpprqpriat-s. 
U.2 OVERALL MIU2ST0KE SCHSBBL5 (XAinar Transport Vehicle) 

This schedule preoerrts the mile stone a to be accomplirlsed for each major 
sub-oysteai of tbs Lunar Transport Vehicle Sub-Program. 

Essentially two different lunar payloads are required to be launched by 
the Military Space Launching System (HIOEEIX). The payloads are the Manned 
Lunar Payload and the Cargo Payload. The Manned Ite-eirfery V*dil ?!«. is capable 
of a round-trip mission from the c<_ch to the moon, while the Cargo Package is 
designed for only e one way trip to the moon. 

This is a realistic, but "tight” schedule, and fully use* the concur- , 
renc y idee. However, without this approach the possibility of competitively 
conducting a luar program is not possible. 

Industry competition is included In the early steps of banned lunar 
Payload design, but a decision imist be made in December 1962 co^e^r dng tho 
re-entry vehicle approach to be followed for the production progjrrv. This will 



not be an excepti onally difficult decision at that tine becenne adequate teet 
and design data vlll be available to Justify the selected approach. 

Tbs end result of this schedule will be an operational Banned transport, 
vehicle and an unaaruRd cargo vebiclo that vlll be capable o? supporting the 
luner mi-scion <m3. doep space opar&tioxia. 
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The required for th<- lunar Evy«3it.ionnry For*' Prograa mm based on 

the. results ohraineS froa previous concept, feasibility s ami pr-eliisinary design 
tftwdieo. These results were published in the hum* Otoewtw Report, 

Yolu-ee X - Study Susaary and fregran Plan, nuibered- AEESC Til 6o-kk and dated 
April 196'-. Th<- costing of this yi-ogi-a;:: vtw r.ccccplishru by the Scan Corpora* 
tim end !<as, bared ou th:- eoaplcte syste* development. and luiar bane construe- 
tioa £ragnw*.% 

The Studs v/^seaxed for the ianor Expeditionary Feres represent all the 
costs of .'stahiichins a .military base on the awort e::eect tht. west of develop- 
ing the PgOSHrS Space Ifiuncbing System. 3feis base would be capabla of cuspsrt- 
jHg S j«u. -jpcr&Uous anti of performing a •jurve5alar.se- and ccwtroi aiesior: :-.n 
e is lunar s--?»ec- . 

This funding will provide a X«csr Transport Vehicle davelcpaent urogram 
that will tfv<> the TT.5. ttw capability of nilitertly using spssu and the soon. 

Tlten if the need should develop in the rutur-c, vae Lima. ; —~i >0 ^ 

expanded to support strategic operations. The studies have -ustr.ir. that the 
boor ’-orsccsoo red. m! lit ary potent! £vl and it coiild support a recallable 
deterrent capability. The develojaar.t of the lunar Traaspo.i Vehicle -.-cp-rs-rau:* 
a minima j-rogrsa for tfca Air >o,ce to obtain control of the cisluaar volume a ad 
the lysver 

5.1 B0PG2T SSTIi'alTE A>1D FIKHTCIAX PLS25 

A preliminary design for the lunar Transport Vehicle is being accomplished 
by sis contractors on an active study prograa. This program v<? funded for 
$ 300,000 in FT Si aad three of the contractors are each pcrf-.-a.-ig the design, 
or. a $1C0, 0CC contract. The other three contractors are parcisi— Arug on a 
voluntary basis. The final reports for this preliminary design -..-11 be submitted. 



to tl» SSE on 30 June JS6l- A dotalloS System Pac too* Plan for Lun0r 
transport Vehicle will be available In Sapteaier 1561. 2be Prosnaa Plea csz 
en Engineering Design coanstitlon ochedisled for Initiation In January 1362. 
mo competitive effort would be evaluated and a daaiolon on tlie Eaaufactuxias; 
approach would be possible by January 1963- 5b> nccanplisti uhla program the 

folloriag fund-- will bo required. 

c<m RgaprKBMEMTS (In millions) 
year H-CS fY-63 

$ aS.9 U2-S 

Shcald the above funds not be cade available, vSe achodulfi for estobliali- 
tas a Lunar Occupation Facility will be flayed proportionelly to the delay in 
r*Mds. 

COST SETittmS 

f'uading Indicated in this ^cation is ^uSsalttsd for p l mrfng 
only. It represonte the coop let* coats for ail the aA-ftocnu presented in 
the eanplote I fimx Pragrcm- Kosovar, the majority of the costs for the flrot 
four Sub-Programn era presently bring ccvoied by the UASA aroeraoie. It wid 
be necessary far tbs A.Y. to fund those lteiP * ™»1y m tbs event that the KASA 
n4t ^rq vid ; tbr? da.t& n seflefl ja;. Air^argg. 

?. r COSTS C-Ta millions) 

0?ot included in Lunar EKpadiDlcmaxy Poreo Pra^ras) 

Sub-Proarm 1 10601 961 156g 196.3 19oV IggT 
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The* funding ivqulverzentG for the Itfaar 'Sxpcdlt i onsry Poree Progren 
{Fhaoc V and VI) are as folio *re: 
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r.Y. COSTS (In ailXlons) 

1062 156 ^ 1°64 1965 19155 1967 1968 1959 

Po.9 '12 66c 1020 ?05- 100 jaa . 
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15 ’30 300 700 TOO 910 
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Annual Total 


26.9 112 S50 . 710 1820 1405 • 1760 1 1700 
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